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BEPCII and STCF 1n China

BEPCII

O Peak luminosity 0.6-1x1033 cm2s!
at 3.773 GeV

O Energy range E., =2 — 4.6 GeV

0 No Polarization
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Designed STCF
O Peak luminosity 0.5-1x10% cm2s! at 4 GeV
O Energy range E, =2-7 GeV

O Potential to increase luminosity and realize

beam polarization

Snakes

Polarization
(>80%)

Full energy linac, no boost
Injector:

* e+, a convertor, a linac and a damping ring, 0.5GeV
* e-, apolarized e- source, accelerated to 0.5GeV

1 ab! data expected per year
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Abstract: There has recently been a dramatic renewal of interest in hadron spectroscopy and charm physics. This renaissance
has been driven in part by the discovery of a plethora of charmonium-like XYZ states at BESIII and B factories, and the obser-
vation of an intriguing prot i threshold and the possibly related X(1835) meson state at BESIII, as
well as the threshold measurements of charm mesons and charm baryons. We present a detailed survey of the important top-
ics in tau-charm physics and hadron physics that can be further explored at BESIII during the remaining operation period of
BEPCIL This survey will help in the optimization of the data-taking plan over the coming years, and provides physics motiva-
tion for the possible upgrade of BEPCII to higher luminosity.
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Facilities for Charm Study
O LHCb: huge x-sec, boost, 9 fb! now (x40 current B-factories)

O B-factories (Belle(-II), BaBar): more kinematic constrains, clean

environment, ~100% trigger efficiency

O t-charm factory : Low backgrounds and high efficiency; missing

technique; Quantum correlations and CP-tagging are unique;

e BESIII: 20 fb'at 3.77 GeV; 61b! at 4.18 GeV; 15 tb'! @ 4.6-4.9 GeV
 STCEF : 4x10° pairs of D%and 108 Ds pairs per year
* Highlighted Physics programs
— Precise measurement of (semi-)leptonic decay (fp, fp,, CKM matrix...)
— D° — D° mixing, CPV
— Rear decay (FCNC, LFV, LNV...))

— Excite charm meson states Dj, Dy (mass, width, JP¢, decay modes)
— Charmed baryons (JP¢, Decay modes, absolute BF)
— Light meson and hyperon spectroscopy studied in charmed hadron decays

Xiao-Rui LYU RF1, Snowmass 2020 a4



Charmed meson decays

hadrons
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Precision measurement of CKM elements

CKM matrix elements are fundamental SM parameters that
describe the mixing of quark fields due to weak interaction.

O A precise test of EW theory
O New physics beyond SM?
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BESIII + B factories +

b Y adViVie NO ) LQCD
Three generations of quark? Unitary matrix?

/ BESIII + B factories +
Expected precision <2% at BESIII LHCb + LQCD

A direct measurement of V4 is one of the most
important task in charm physics

Xiao-Rui LYU RF1, Snowmass 2020 6



D, (Semi-)Leptonic decay

Purely Leptonic:

G%f2 2 (s) NVWW\<
L(Dfy — ) = | Vaggs) |2 msz+) (1 -
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Ve +

Semi-Leptonic: ow -
9\—’——_' B Ve

p—4§ = e g

(lr (7F “ | I f | q < F P
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dg?  Um3 © Picco f.(oP) .

Directly measurement : |V qeq)| X fos) O [Vogs)| X FF

O Input fpg or f®(0) from LQCD = |V oy

O Input |Vge)| from a global fit = fp g or f®(0)

O Validate LQCD calculation of Input fgs) and provide constrain of CKM-
unitarity

Xiao-Rui LYU RF1, Snowmass 2020



D, Leptonic decay

- - . R it e ]

BESIII BESIII STCF Belle II

Luminosity 2.9 fb-! at 3.773 GeV 20 fb- ! at 3.773 GevV lab 'at3.773GeV 50ab~' at T(nS)
B(D+ — /J‘+Vu) 5.1%stat. 1-6%syst. [4] 1.9%stat. 1-3%syst. 0.28%stat -
fp+ (MeV) 2.6%stat. 0. 9%syst [4] 1.0%stat. 0-8%syst. 0.15%stat LQCD : 0.2%
|Ved| 2.6%stat. 1. 0%3yst (4] 1.0%stat. 0-8%3yst. 0.15%sta (0.1% expected)
BD* = 1tv,)  20%as, 10%syst 8%stat. 5%osyst. 041 % =
%(g:—lm% 21%stat. 10%syst. 8%stat. 5%Syst, 0.50%sat -

Luminosity 3.2 fb ! at 4.178 GeV 6 fb~! at 4.178 GeV  1ab L at4.009 GeV 50 ab~ ! at Y(nS)
B(Df — ptvu)  2.8%stat. 2.T%syst. [5]  2.1%stat. 2.2%syst. 0.30%stat 0.8%stat 1.8%syst
fpj‘ (MeV) 1-5%stat. 1-6%>syst [ ] l.O%Stat. 1-2%syst. 8-}§Z%tat LQCD - 0.2%
1% 1.5%stat. 1.6%syst. [5 1.0%stat. 1.2%syst. 15%tat o
Ipplfo: 3 1S ] 1% 10, 021ty | {(01% xpocie)
B(D;‘ — T+VT) 2.2%stat. 2. 6%syst. 1.6%stat. 2-4%syst. 0.24%¢tat 0.6%stat 2.7 %05yst .
fps (MeV) 1.1%sta. 1. 5%syst. 0.9%stat. 1.4%syst 0.11% LD : 0.2%
|Ves| 1.1%stat. 1.5%, . 0.9%stat. 1.4%syst. 0.11%star (0.1% expected)
fu&T (MeV) 0.9% s, 10%1. 0.6%stat, 0-9%eyer 0.09%at 0.3%gtat 1.0%ys¢
7 0.9%stat, 1.0%!s,  0.6%star. 0.9%syst. 0.09%sta -
ggij—m 3.6%stat. 3.0% . 2.6%stat. 2.8%syst. 0.38%stat 0.9%stat 3.2%syst

*assuming Belle Il improved systematics by a factor 2

Stat. uncertainty is closed to theory precision
Sys. is challenging

Xiao-Rui LYU RF1, Snowmass 2020 e



Prospects on the

semi-leptonic decay

LFU test at STCE_
___ Lumir

Xiao-Rui LYU

BESIII BESIII Belle Belle 11
2.9 fb—'@3.773 GeV__20 fb—1@3.773 GeV 0.28 ab~* 50 ab~*
0-4%stat. 0-5%syst. 0-2%stat.0-4%syst.. 1-0%stat. 3-2%;3,5(;, 0-1%stat.1-6%;yst,
KV O-S%Stat. 0-4%syst. 0-2%stat.0-4%syst.
DO — T €+Ve 1-3%stat. 0-7%syst. 0.5%51;31;.0.4%51;3';_ 3-2%stat. 4‘8%:3,3& O-Z%Stat.2-4%;yst.
D° — m—putv NA 0.8%stat. 0.8 %osyst.

TV 5.0%5tat.2-0%syst. 2-0%stat.2-0%syst. - -
TA 10-%stat.2-0%syst- 4-0%sta.t.2-0%syst‘ — —
DO — ag (980)8+Ve NA 10-%stat.5-0%syst. — —
D° — K; (1270)e* v, NA 10.%stat.5.0%syst. - -

Dt = Kl%*y,

O.G%Stat_ 1-7%syst.

0.2%31;31;, 1 -0%syst.

Dt — Ketv,

O.Q%Stat_ 1~6%syst.

0-4%stat. 1 -O%syst.

Dt - Koty

NA

0.3%s10:.1.0%

D+ — K*0ety,
A1(0)

TV

T4

1.7%51;3,1;, 2-O%syst.
4-0%stat. 0-5%syst.

5.0% 1.0%

Dt — wlety,

1 -g%stat. 0~5%syst.

0.7%51;3,1;, 1 -0%syst.
1.6%stat,0-5%syst.
2.0%sta1 1.0%

0-7%stat.0'5%sy8t-

+ 0,+
Dt — nuty,

NA

l-O%Stat.l'O%SySt-

DT = netr,

4.57%51;“, 2-O%syst.

2. O%Stat, 2-O%syst.

Dt s n'etu,

NA

10.%stat.5.0%syst.

Dt - wetv,

TV 7-2%stat. 4-8%syst. 3-0%stat.2-0%5y5t-
TA 14%stat. 5-0%syst. 3-0%stat.2-0%syst.
D+ — a8(980)e+1/e NA 10-%sta.t.5-0%syst.
Dt K?(1270)e+ue NA 10-%stat.5-0%syst.
D p-Oct,

Tv 5-0%stat.4'0%sy5t. 2-0%stat.2'0%syst.
rA 8-0%stat.4-0%5yst. 3-0%stat.2-0%sys’c-

STCF will largely improve
the precisions of the form
factors over all the modes

RF1, Snowmass 2020




Form factors f

D—h
_|_

ETM PRD96,054514 0.612+0.035
HPQCD  PRD84,114505 0.666:£0.02+0.021
Belle PRL97,061804, D°—xl'v  0.624+0.020+0.030
BaBar PRD76,052005, D’»me'v  0.610+0.020+0.005
CLEO PRD80,032005, D—ne*v 0.666+0.019::0.005
BESIII PRD96,012002, D*>nle’v  0.6216+0.0115+0.0035
BESIII PRD92,072012, D’>me'v  0.6372+0.0080:0.0044
BESIII Expected (20fb™), D°>ne'v  0.6372+0.0031:0.0040
PR RN T SR TN TN T NN SR ST SN S NN S R

0.3 0.4 0.5

f3(0)

Crucial tests on the LQCD results

L L L B
ETM PRD96,054514 0.765+0.031
HPQCD PRD82,114506 0.747+0.011+0.015
Belle PRL97,061804, D°—>KTv 0.695+0.007+0.022
BaBar  PRD76,052005, D°»Ke*v  0.727+0.007+0.009
CLEO PRD80,032005, D—Ke*v 0.739+0.007+0.005
BESIII PRD92,112008, D*—)Kfe’v 0.748+0.007+0.012
BESIII PRD96,012002, D’—)ng*v 0.7246+0.0041+0.0115
BESIII PRL122,011804, D°—>K'|.L’v 0.7327+0.0039+0.0030
BESIII PRD92,072012, D’—>Ke'v 0.7368+0.0026+0.0036
BESIIl  Expected (20fb™), D°>Ke*v  0.7368+0.0009:+0.0033

P T T A S NN S T S SR NN S S

0.4 0.5 0.6
5(0)
Xiao-Rui LYU RF1, Snowmass 2020




) m2, 1 — Dt
Pure-leptonic modes F(D(t)—>T+V) ( ’"u(;)>
Do T T(D) = piy) 2\
m?2, (1 - ;{%)
Semi-leptonic modes - @
:0 D’— xT*v ATV (=) l::‘:a LQ;CD D*— nl*v
Ru/e - FDO—)K_M+VM/FDO—)K_€+V6 % 4 AT/Aq? (1=1) ——
9 1 Riry —+ —
- ‘n
1.5 g 2- %R
y S | ,
S 1.5-
! 2 ] NS
o 1 T H+ +F =
B 0.5- ,
0 1 2 0 1 2 3
qX(GeV?¥c?) qX(GeV¥c?
10 difference? . 20 difference?
2.93/fb@3773MeV; 1.’(1)*) R(DY)  R(K-) 1 R(K°) R(z=) ' R(x")
3.19/fb @ 4178MeV  "gum 74(1)  2.66(1)  0.975(1) i(mr')('l) 0.985(2) 1 0.985(2)
1
BESIII 10.19(52) 3.21(64) 0.974(14) .101;( 29)  0.922(37 )! 0.964(45)

« Large uncertainty from BESIII, dominant by stahshcally limited
« BESIII and STCF would improve them significantly

Xiao-Rui LYU RF1, Snowmass 2020 11



Determination of 4, angle

O The cleanest way to extract y is from B> DK
decay u b (Vo) — ;

Vs K - N c D’ + 0 +
w* S s w* . A(B —> D K ) . (%
R4 + AN — = I"Be
B Vb, ? C B Vs _ +
4 S

B+ u u _DO u u K+
. l I T | !
— Interference between tree-level decays; = [ :
. T 0 ]
theoretically clean — 08f S
. 0 i E= B*-D"k" |
— current uncertainty o(y) ~5 0.6 [ B*—D'k™ _]
s [ B*»D°Kt
— however, theoretical relative error ~10"7 (very 0.4i_ = [ili /\ ':'C;‘"‘“:‘ E
small!) i '”
. . 02F ‘ —
O Information of D decay strong phase is 5 | 05 50, ]
i i ——

needed % 50 100 150

v []

— Best way is to employ quantum coherence

] Prog. Theor. Exp. Phys. 2020 083C01 (2020)
DD production at threshold

Xiao-Rui LYU RF1, Snowmass 2020 19



- Determination of y/¢; angle

Runs Collected / Expected Year v/ b3
integrated luminosity attained sensitivity
LHCb Run-1 [7, 8 TeV] 3 fb_l 2012 8° BESIII 20/fb:
LHCb Run-2 [13 TeV] 5 fb! 2018  4° o(y) ~0.4°
Belle IT Run 50 ab~! 2025 1.5°
LHCb upgrade I [14 TeV] 50 fb~! 2030 <1°
LHCb upgrade II [14 TeV] 300 fb~* (>)2035 <0.4° — STCF is needed!
De::ay mode : Qua'm':ity‘ of interest
Three methods for exploiting interference D= Kgmta”  and
(choice of D% decay modes): I o and s
O GLW: Use CP eigenstates of D0 decay, e.g. D° - K, D> ' n- 5o xEmrr )
O ADS: Use doubly Cabibbo-suppressed decays, e.g. D? > K*n - D~ K*K nn ci and 5;
— With 1ab 1 @ STCF : 6(cos8xy) ~0.007; 6(8k,) ~2° = o(y) <0.5¢ P7m ™=  Frorcands
O BPGGSZ: Use Dalitz plot analysis of 3-body DO decays, e.q. K. mm; Do kiker 23
high statistics; need precise Dalitz model g -
— STCF reduces the contribution of D Dalitz model D — Kt n—n® Fy, ¢; and s;
to a level of ~0.1° D R0 A
D — K*rF )

Xiao-Rui LYU RF1, Snowmass 2020 12



[Vasl,, {"’lw o

0.5 - ; > N
1.0 - T & &
- % : sol. w/cos28<0 sol. wicos 2 <0
~ Summer 19 ' (excl. atCL > 0.95) : (excl. at CL > 0.95) —
g5 L Lo v bon v b By 4 15 oo b b b b By oy
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
p p

STCF will provide complementary information on the strong
phase and allow detailed comparisons in different models

Xiao-Rui LYU RF1, Snowmass 2020 14



D°-D° mixing and CPV at STC

STCF provide a unique place for the study of D?-D° mixing and
CPV by means of quantum coherence of D and D° produced
through

(3770) = (D°DP)p__ or 1(4140) — D°D*0 — 79(D°D%)p__ or y(D°D°)p_.
.. x%+y? 5 . { :
O Mixing rate Ry, = >— ~10 with 1 ab-! data at 3.773 GeV via

same charged final states (Kinﬂ(l{inﬂ or (Kiﬁv) (Kiﬁv)
O Mixing parameters and CPV parameters with 1 ab-! data at 4009 MeV

via coherent (C-even and C-odd) and incoherent process
O AA;p~1073 for KK and nr channels

Xiao-Rui LYU RF1, Snowmass 2020 15



Precision estimation at STCF

1/ab @4009 MEV BELLEII(50/ab) LHCb(50/fb)

(only QC | QC+incoherent) | [PTEP2019, 123C01] (SL | Prompt)

(preliminary estimation) [arXiv:1808.08865]
x (%) 0.036 0.035 0.03 0.024 0.012
y (%) 0.023 0.023 0.02 0.019 0.013
Tcp 0.017 0.013 0.022 0.024 0.011
acp(®) 1.3 1.0 15 1.7 0.48

> The only QC results: contains D° = K¢, DY - K~ n*n® and general CP
tag decay channels

> The QC+incoherent results: combines coherent and incoherent DY
meson samples

> The BELLE Il and LHCb results only contain incoherent D° - K¢
channel

Xiao-Rui LYU RF1, Snowmass 2020 16



Charmed baryon decays

Structure

Mass, MeV

ude
usc

dsc

2286.46 +£0.14

U67.8%0 4
2470.88%5 3"

uuc
udc
dde
usc
dsc

SScC

2454.02+0.18

24529404

2453.76 £0.18

2575.6 £3.1
2577.9+2.9
2695.2+ 1.7

uuc
ude
dde
usc
dsc

SScC

25184406
2517.54+2.3
25180+ 0.5
2645.9%02
26459+ 0.5
2765.9 4+ 2.0

Xiao-Rui LYU RF1, Snowmass 2020

Width, MeV

(44-7 + '70) fs



Prospects at BESIII

4.6 - 4.9 GeV | Charmed baryon/XY Z 0.56 fb~1 15 fb~!
cross-sections at 4.6 GeV at different /s

4.74 GeV Y. FA cross-section N/A 1.0 b1

491 GeV Y. X, cross-section N/A 1.0 fb~1

4.95 GeV E. decays N/A 1.0 fb~!

Leading SL decay

B(Aetv,) =

2014: (2.1+0.6)% (29%)

BESIII: (3.63 +0.43)% (12%)
51 22 ~33%

B(K~etve) = (3.53 £0.03)% (0.8%)
B(K3etve) = (441 £0.01)% (1.5%)
B(getrve) =(2.39+0.23)% (9.6%)

Typical two-body decay

B(Kgp) =

2014: (1.2 +0.3)% (26%)

BESIIL: (1.52 = 0.08)%( 5.6%)
5fb1: 2B <2%

B(Kgn®) = (1.19+0.04)% (3.4%)
B(K2r+) = (1.47 £0.08)% (5.4%)
B(KYK*) = (1.40 £ 0.05)% (3.6%)

Leading hadronic decay
B(K prt) =
AT 2014: (5.0+1.3)% (26%)
2017(w/ BESIII): (6.35 + 0.33)% (5.2%)
51 B <2%
DY B(K—nt) = (3.89 £ 0.04)% (1.0%)
Dt B(K ntnt) =(8.98+0.28)% (3.1%)
DY B(K Ktnt)=(545+0.17)% (3.8%)

” . e Mode Expected rate (%) | Relative uncertainty (%)
o EEEEE T AT o ATy 3.6 [94, 95] 3.3
\ A MY 0.7 [96, 97] 10
< A; = NKetv, 0.7 [96] 10 L first
W AF o Srlty 0.7 [96] 10 | measurement
A - netv, 0.2 [94, 98, 99] 17

Xiao-Rui LYU

RF1, Snowmass 2020
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STCEF: precision studies of
the charmed baryon decays

Era of precision study of the charmed baryon (A., E, and Q.) decays
to help developing more reliable QCD-derived models in charm sector

O Hadronic decays:
to explore as-yet-unmeasured channels and understand full picture of
intermediate structures in charmed baryon decays, esp., those with
neutron/Z/Z particles

O Semi-leptonic decays:
to test LQCD calculations and LFU

O CPV in charmed baryon: BP and BV two-body decay asymmetry,
charge-dependent rate of SCS

O Charmed Baryons Spectroscopy : (63 P-wave states from QM, less
than 20 are observed!)

O Rare decays: LFV, BNV, FCNC

STCF will provide very precise measurements of their overall
decays, up to the unprecedented level of 106 ~107

Xiao-Rui LYU RF1, Snowmass 2020 10



Summary

* BESIII and STCEF are the crucial precision frontier

 Important playground for studying non-perturbtive
QCD, constrain EW theory and test the SM

v' CKM matrix elements

v' LQCD calibration

v" Search for violation of LFU in charm sector

v' Precision measurement of the charmed baryon decays

* Complementary to Belle II and LHCb 1n understanding
the QCD/EW models and searching for new physics

Xiao-Rui LYU RF1, Snowmass 2020 20



Thank you!

I |

Xiao-Rui LYU RF1, Snowmass 2020 21



Data samples

Data samples with 1 ab-! integral luminosity

STCF Belle 11
Data Set| process o /nb N ST eftf./%| ST N |o/nb N Tag N

T/ - — 1.0 x 107 - - - - -
¥(2S) = ~ 13.0 x 10" - - - - -
DY | D"D%3.77) |~ 3.6 |36 x 10| 108 [0.78 x 10°| — |[1.4 x 10’ ~
DY |D™D (3.77)|~ 2.8 | 2.8 x 10° 94 |0.53 x 10| — |7.7 x 10° —
D, D.Dz(4.18) [~ 0.9 [ 0.9 x 10° 6.0 [0.11 x 10°| — |2.5 x 10° —
+ TT77(3.68) |~ 2.4 | 2.4 x 10° — — 0.9 | 0.9 x 10° —
T rt77(4.25) |~ 3.6 | 3.5 x 10° - - - - -

A. AcAL(4.64) |~ 06 |55 x 10° 50 [0.55 x 10°| — |1.6 x 10® |3.6 x 10*

The luminosity is 1.0 ab—!. * process ete~ — D*)—prt A7,

« Belle-ll (50/ab) has 50~100 times more statistics
«  STCF is expected to have higher detection efficiency
« STCF has low backgrounds for productions at threshold

Xiao-Rui LYU RF1, Snowmass 2020 29



D mixing and CPV parameters

 Three kinds of D°D? samples can be used @4009MeV
— Quantum-incoherent flavor specific D° samples: D** —» D'm*
* Help to improve precision of strong-phase difference measurement
* Be used to constrain the charm mixing and CPV parameters
— Quantum-coherent C-even D°D? samples: D*°D? — DD’y
* Be used to perform charm mixing and CPV parameters measurements

— The interference effect, containing mixing and CPV, is doubled
compare to incoherent case

* Help to constrain the strong-phase difference and CP fraction
measurements

— Quantum-coherent C-odd D°D? samples: D*°D? — D°Dx?

 Same as D°D? samples @3770, improve precision of strong-phase
difference measurements and CP fraction measurements

Xiao-Rui LYU RF1, Snowmass 2020
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BES III

1033 cm~2s1
J/y 10x10°
y(2S) 3x10°
D(3.773GeV) 6x107
Ds (4.17 GeV) 1x107

117 (3.68GeV)
71 (4.25GeV) 3x107
AEAZ (4.64GeV) 3x10°

Xiao-Rui LYU RF1, Snowmass 2020

STCF
103>°cms-1(1ab1)

10x1011
3x1011
6x10°
1x10°

2.4x10°

3.5x10°
6x108

24



Charm mixing and CPV parameters

iacp _ 2
P

. 0 . S* = gin (Adp £ acp).

* For quantum-incoherent D" meson samples[1]: G = con(Ad & o)

T'epe

— . . — . 1/ 1 1
P (”']22- 111‘123) =ag P + a, I'C.i);P-F =73 (1 Y N 1+J-%)
— 1 2 2 2
repV PP (C~ a2 + S a3) =145 (=25 +vp) + 0 (en +0)°)
1/ 1 1
ono =3 ()
. 1, , .
* For quantum-coherent D"D" samples: =} (e +43) +0 (e + o)),
as = 1 Jo >~ =yp +0 ((xp + gl)):‘) .
—¥p
%= 1373 = o0+ 0 (e +w)).
P, ((mz), s (mis), (miy),, (mis),) = bG [PIFZ +P\P+ QC\.""P1F1P2F2 1C1C2 + 51 S-z,)]
c|,.—2 22 PPy 290 PP PP (CHOF — §+ G+ 2 2
. [’ Py +1epPrP2 + 20\ PLPAP,P, (CF G5 = ST8;5 )] b= 3 | b, L=Cob || S (a2
21(1-yp)” (I+zp) -
—+—b-§ [\/ Py PyCy (l'C‘PFl + I'E;I,Pl ) + CVX P\P\Cy (repP2+ rE,l,Pz)] B = l) 1+C;’)’i’2 - I_Cf%),. ~ (C+2)a,
21 (1—=yp) (I+z3)
. = — I g — | e (1+C)yp _
+b§ {v PZPQS._; ('l'cppl A I‘E-rl,Pl) -+ C\," P 1’15?_ (l'c-pPz - I'E;Pg_) . by = (1- U%;Jz ~(1+C)ay,
bg = —(1 L Cl‘r? ~ (1+C)as.
(1+23)
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Integral Luminosity of STCF

« No Synchrotron radiation mode, assume running time 9 months/year

« Assume data taking efficiency 90%

0.5 x 1033cm2s! x 86400s x 270days x 90% ~ 1.0ab! /year
10 years data taking, total 20 ab-' conservatively

Excellent opportunities for the T-charm physics

10 - 70
—Lpeak Before IR upgrade || —— Int. Luminosity

—L __ After IR upgrade 60

[partial]
IR (QCS*)
g

Peak luminosity [x1035 cm2s]
8
[;-qe] Ausouiwnj -u

(Tuping)
2019/1  2021/1  2023/1 2025/1 2027/1 2029/1 2031/1

pr(mm) 1.0 0.6 0.5 0.3

Xiao-Rui LYU RF1, Snowmass 2020

at Belle Il

» each 1 ab~! dataset provides
o ~1.1x10° BB = a B-factory;
o ~1.3x10° c¢ = a charm factory;
o ~0.9x10° tT1™ = a 1 factory;
o wide EE:=[0.5-10] GeV via ISR.
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Features 1n studying charm hadron decays

0.5 fb! ~ 80 Events

T L0abl~ 160F00 Eyents
g 20 -
BESIII/ s ! }
STCE Belle II A LHCb % 105— ][
Production yields *k *hokok | kokkokok B + *
Background level Aok | ook lale! o nﬁ(o{f’m D) - m(D)) (GeVic?)
Systematic etror 1.0.2.2.0 GHEND & & ¢ *ok
3.0 b'~ 4000 Events
Completeness dokkkok | hokok * 60fbh§g30000 Eve tsLH‘Cb
180 | . E
(Semi)-Leptonic mode = *kkdok  dokkok ok % iig: 1 E
~ 120F 3
Neutron/K; mode @ *kkdk  kkk * v lggg
g 60F =
Photon-involved 2 2 2.0 0 GIED 22 9 ¢ * S o _ E
N (U R . Cerica ...

mD'K ) [GeVic)]
O Most are precision measurements, which are mostly dominant by
the systematic uncertainty
O STCF has overall advantages in several studies
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